Stimulatory and inhibitory effects of TMB-8 on pancreatic enzyme secretion.
The putative intracellular calcium antagonist 3,4,5-trimethoxybenzoate 8-(diethylamino)-octyl ester (TMB-8) affects carbachol-induced enzyme secretion from rabbit pancreatic acini in a different way than it does that induced by either the C-terminal octapeptide of cholecystokinin (CCK-8), the phorbol ester, 12-O-tetradecanoylphorbol 13-acetate (TPA) or the calcium ionophore, A23187. In the presence of TMB-8 the dose-response curve for carbachol-induced amylase release shifts to the right, suggesting competitive antagonism at the muscarinic receptor. The hypothesis that TMB-8 acts as a muscarinic receptor antagonist is supported by the observation that TMB-8 dose-dependently inhibits the carbachol-, but not CCK-8-induced increases in cytosolic free calcium, measured in acinar cells by means of the fluorescent calcium indicator quin2. At a concentration of 100 microM, TMB-8 maximally potentiates the secretory response to suboptimal, but not (supra)optimal, concentrations of CCK-8. At the same concentration the drug also potentiates TPA- and A23187-induced enzyme secretion. Cytosolic free calcium levels and CCK-8-induced increases in cytosolic free calcium remain unaffected by 100 microM TMB-8. The above results strongly suggest that potentiation occurs at or beyond the site of interaction between the diacylglycerol- and the Ca2+-activated pathways. At concentrations beyond 100 microM the potentiating effect of TMB-8 declines and, finally, at a concentration of 500 microM the drug completely abolishes the secretory response to CCK-8 and TPA. Basal enzyme secretion, however, remains unaffected. At 500 microM severe side effects are observed as is shown by Trypan blue uptake, lactic dehydrogenase release and release of trapped quin2. It is concluded that at lower concentrations TMB-8 does not act as a specific intracellular calcium antagonist in pancreatic enzyme secretion and that inhibitory effects obtained with rather high concentrations of this drug should be treated with caution.